The research objective was to study frequency of antenatal infection and record probable clinical manifestations in 100 children with HCMV born from mother with HCMV in blood and mononuclear cells. The study identified poly-systemic internal organ damage in neonates due to prenatal HCMV. Research procedures involved study of 100 pairs of patients, Mother-Child tandem, using regular clinical assessment methods per algorithm and HCMV diagnostic methods: ELISA, affinity and avidity of HCMV antibodies, and HCMV genome identification via PCR method in blood plasma and mononuclear cells. Initial clinical disease manifested in 71% of children during late neonatal period. Children who died of HCMV (5%) were infected antenatal, and 39% were born prematurely. Embryonic stigma found in five cases. HCMV's affinity to different tissues during the process of embryogenesis leads of poly-systemic damage and results in various clinical manifestations in the postnatal period. HCMV's ability to invade mononuclear blood cells jeopardizes the antivirus defense system. The research is vital to deter the transmission of the virus and provide HCMV specific treatment to couples planning to have children.
Introduction
Human cytomegalovirus (HCMV) is a ubiquitous DNA herpes virus that causes a wide variety of clinical manifestations. It is the most common congenital viral infection, with birth prevalence of about 0.5 percent (range 0.2 to 2.5 percent) (Kenneson and Cannon 2007; Ornoy and Diav-Citrin, 2006) . The factors responsible for transmission to the fetus and severity of congenital HCMV infection are not well understood. Preexisting maternal HCMV seropositivity does not provide fetal protection from infection, suggesting partial protection through maternal immunity. HCMV is widely spread in human population. According to epidemiological data, HCMV occurrence ranges 40-50% to 100%, depending on the level of social development (Kochengina, 1999) . The research objective was to identify clinical manifestation of HCMV in 100 children, ages ranging from seven days to six months, with a human cytomegalovirus infection. The children were hospitalized in the neonatal pathology clinics at the Institute of Virology during [2003] [2004] [2005] [2006] [2007] [2008] . HCMV is a commonly occurring cause of congenital morbidity in neonates. Various methods of HCMV transfer, its plasticity and ability to infect different cell types in an organism, lead to polymorphism of clinical symptoms and thus impose the relevance to study this pathology in patients of varied age groups. Children are even more vulnerable as the infection can occur antenatal, intranatal, and through proximate contact during their vital activity since the virus has the capability to spread through all biological human fluids (Boppana et al., 1992; Pass, 2006) .
Materials and methods
We researched one hundred pairs of patients denoted as Mother-Child tandem using regular clinical assessment methods. The patients for the study were selected from the pregnant women with IgG referred to the clinical department of the Institute of Virology from the childbirth clinics in Tashkent, Uzbekistan. We observed them while they were pregnant and continued to study them when their children were born. Objects of the study were 100 women of childbearing age and 100 neonates aged between early neonatal periods up to 6 month. The subject of the investigation was venous blood of mothers and children, as well as biological materials. We used screening, clinical, functional and immunological methods. This study is descriptive, thus the comparison of healthy controls was beyond the scope of this research. Mothers with IgG to HCMV and without viremia in biological fluids gave birth to children who developed without pathology. The study did not observe deviation from normal physiological and psychomotor development during the first year of dynamic observation of children. Thus, the group of children born from mothers without viremia and who did not exhibit pathologies served as a control group in the research (36% healthy neonates). To control for other infections, mothers with other nosologies of TORCH infections were carefully selected, e.g. mothers with other infects found in their blood were excluded from this group. Other controls, such as socioeconomic, other medical conditions, other treatments were beyond the scope of this research. This study was approved by the ethical committee of the Institute of Virology. As for HCMV diagnostics, three methods were used: (i) ELISA, (ii) affinity and avidity of HCMV antibodies, and (iii) identification of HCMV genome by PCR method in blood plasma and mononuclear cells. All women were screened by ELISA for the presence of IgG antibodies to HCMV, in the presence of antibodies to the infection required a search of the genome pathogen by PCR in plasma and mononuclear cells. All children born to mothers with the presence of IgG antibodies to HCMV and HCMV genome were examined to determine the HCMV genome in the blood. We carried out dynamic clinical observations. Intrauterine infection of infants by HCMV is well documented in clinical literature (Antonov et al., 2003) . Nonetheless, chronic and persistent forms of herpes infections are much less explored. Notwithstanding high frequency of intrauterine HCMV infection of neonates, clinical manifestations of HCMV have not been researched enough due to difficulty to diagnose HCMV. According to research literature, the most valuable method of the differential diagnostics of acute process is to find the antibodies IgM to HCMV in the neonates' blood serum to evidence significant active congenital HCMV. However, our research is based on examining the children born to mothers with positive HCMV genome. In contrast to relying on IgM alone or testing umbilical blood (Agzamova et al., 2008) , our study used PCR method to detect viruses in venous blood of neonates according to algorithm of the research to ensure not only confirmation of viremia but also detection of virus in mononuclear cells.
Results and discussion
One hundred pregnant women were examined by ELISA method, and IgG to HCMV was found in all 100% of cases. Additional research of avidity of IgG to HCMV demonstrated that lower avidity to immunoglobulin was found in 46% of women and high avidity to immunoglobulin was found in 36% of women. HCMV genome was detected by PCR method in blood plasma of all women, with low avidity antibodies. Out of the women with high avidity antibodies, genome to HCMV was detected in mononuclear in 18 patients, however, genome of causative agent was absent in blood plasma (Figure 1 ). We found that common peculiarity of the anamnesis is high risk of development of antenatal infection when HCMV genome is present in mother blood, even when the high avidity antibodies were present. However, the infection risk increased dramatically when causative agent genome was found both in blood plasma as well as in mononuclear cells. The analysis of clinical features of diseases associated with HCMV infection observed in all children found that the general element of antenatal medical history in children include the presence of a high risk of developing intrauterine infection when the mother's blood was found HCMV genome, regardless of the presence of high avidity antibodies. The risk of infection dramatically increased when the genome as pathogen was present in the blood plasma and in mononuclear cells. The statistical chi incidence of unhealthy neonates born from mothers with IgG was highly significant and not random when compared to expected healthy neonates Clinical manifestation of disorders was observed in 71% of children in late neo period that indicates ante-and intranatal infection. Such a distinction was even more evident among patients died from the HCMV (all died children had antenatal infection). 39% of births were premature from 3 to 8 weeks Poly-systemic pathology was observed in multiple systems simultaneously, including damage to central nervous system (96% of observed patients had in plasma), digestive (91%), respiratory (74%) and urinary systems (62 with HCMV revealed CNS pathology, including permanent neural damage (calcification of the cerebral blood vessels 25%, psychomo and hydro-encephalopathy and paroxysmal syndrome 10%). inflammation processes in CNS were combin Children deaths caused by the HCMV reported to have embryonic stigma in five cases: thymic underdevelopment (2), partial biliary ducts choroid retinitis (1) (Figure 4) . Specifics of the respiratory system disorders in newborns were the predomina respiratory system pathology and complications 21% of cases). A peculiar manifestation of the digestive system disorders w damage of salivary gland (23%) (it is well-known that the 
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statistical chi-squared tests indicated that observed of unhealthy neonates born from mothers with IgG was highly significant and not random when compared to expected healthy neonates (Figure 2 ).
ETECTION IN PREGNANT WOMEN BLOOD EONATES FROM MOTHERS WITH HCMV
Clinical manifestation of disorders was observed in 71% of children in late neonatal infection. Such a distinction was even more CMV (all died children had antenatal infection). 39% of births were premature from 3 to 8 weeks (Figure 3) . systemic pathology was observed in multiple systems simultaneously, including observed patients had causative agent genome ), digestive (91%), respiratory (74%) and urinary systems (62%). 69% of children CMV revealed CNS pathology, including permanent neural congenital brain e cerebral blood vessels 25%, psychomotor retardation 34%, pathy and paroxysmal syndrome 10%). Induced by HCMV, the inflammation processes in CNS were combined with other viral-bacterial infection.
ported to have embryonic stigma in five cases: ducts atresia (1), atresia of the rectum (1), and
Specifics of the respiratory system disorders in newborns were the predominant lower respiratory system pathology and complications (pneumonia in 48% and bronchitis in the digestive system disorders was frequent known that the HCMV favorite site is the
In plasma 46%
In blood and mononuclear cells 18% 64% HCMV Infected Neonates salivary gland), liver (42%), intestinal (23%), and pancreatic gland (7%). In addition, we found congenital abnormalities in 2 cases (2%) ( as partial biliary duct atresia). All 100 observed and examined children reported to have bio 50% with Candida infection and 23% with staphylococcal dysbiosis. Stunting and retardation, signs of the immune suppression markers, w According to our research, a peculiar manifestation of the urinary disorders associated with HCMV in young children was interstitium of kidney and urinary system, and in some children combined with congenital development a of cases). Kidney pathology developed mainly sub conditions, it can cause acute renal failure. HCMV of newborns is frequent toxicosis (82%), with the risk of critical conditions that 37 -salivary gland), liver (42%), intestinal (23%), and pancreatic gland (7%). In addition, we found congenital abnormalities in 2 cases (2%) (biliary ducts development disorders such ildren reported to have biocoenosis disorders, including 50% with Candida infection and 23% with staphylococcal dysbiosis. Stunting and retardation, signs of the immune suppression markers, were observed in 61% of children.
eculiar manifestation of the urinary disorders associated in young children was interstitium of kidney and urinary system, and in some children combined with congenital development abnormalities (e.g., double kidney in 2%
Kidney pathology developed mainly sub-clinically. However, under certain can cause acute renal failure. A characteristic condition associated with CMV of newborns is frequent toxicosis (82%), with the risk of critical conditions that require emergency resuscitation assistance in 36% of patients. All the children had anemia, with normochromic and non-hemolytic nature. We consider anemia as an inter-current condition, although the evidence-based literature suggests HCMV can penetrate erythrocytes.
Conclusion
Given HCMV affinity to mononuclear blood cells, we conclude that antiviral decompensating processes develop. The research data related to poly systemic nature of internal organs damage associated with HCMV in new born infants suggests that given the biological peculiarities of HCMV, its affinity to different tissues, the virus causes structural impairment of organs and tissues. HCMV has a negative impact on the child organism in general, in particular of the immune-suppression nature. It leads to wide-spread mixed infection, with development of pathology not directly related to cytopathic effect of the causative agent. Clinical peculiarities associated with HCMV newborn infants are as following: (i) burdened antenatal anamnesis (intrauterine infection) in 46% of cases, delay in antenatal development (32%), early manifestation of disease, starting from early neonatal period (60%). HCMV causes a poly-systemic damage of the internal organs, especially digestive system. HCMV causes frequent development of toxicosis that leads to critical conditions. However, please note that development of toxicosis may not necessarily get accompanied by hyperthermia (46%). Characteristic features of the diseases associated with HCMV are clinical signs of immune deficit condition. Regardless of age, both mothers and infants demonstrated deficit of Tcell links in the immune status (mainly due to T-helpers deficit), which makes mixed infections in children and extra genital issues in mothers more frequent. HCMV's affinity to different tissues during the process of embryogenesis leads of poly-systemic damage and results in various clinical manifestations in the post-natal period. Taking into account the urgency of the problem and the serious consequences of infection, inability to assess the status of the pathogen in the patient's body can lead to congenital disorders. We plan to introduce a set of research, which aims to help the clinician to place the diagnosis in a timely manner and to choose adequate, streamlined, specific treatment for HCMV infection in couples planning pregnancy, pregnant women, as well as those of their sexual partners. Further research will focus on survey of married couples to establish whether they have HCMV infection, to correlate the presence of the pathogen genome, avidity IgG, and viral load. The next step is to design case control study to determine other significant factors to explain incidence HCMV in neonates, including study of both parents.
